Abstract. The main purpose of ecological migrations in China is to rebuild ecological system, help migrants out of extreme poor living environment and improve their life quality. However, due to the living environment and production conditions of the migrants have changed dramatically after resettlement, coupled with the conservative thinking and inability to adapt to the new environment, the problem of how to improve the development ability of migrants becomes more and more urgent to solve. The purpose of the present paper is to evaluate the development ability of migrants by taking the Ningxia Hui Autonomous Region as an example. Based on an in-depth interview survey and questionnaire survey data, collected during a wide-scale field research of 201 valid questionnaires in five typical resettled villages, using fuzzy mathematical method, it was found out that the overall development ability of ecological migration in Ningxia is 0.4887, increased by 36.93% over five years, compared to the initial assumption value "0". The results show that the relocation significantly improved the development ability of the migrants, but is not able to completely change their poor production and living conditions. This finding will give the related government agencies, local management authorities a strong insight about the ways which can help and support the immigrants improve their development abilities.
Introduction
Environmental degradation-induced migrations and resettlement projects have become a major issue over the last three decades. This is especially true in western China, where serious problems of soil erosion and desertification can pose serious threats to the livelihoods of local communities [1] . Ningxia is one of the poorest and worst ecological environment provinces in China, with poor population of 0.58 millions, and the implementation of ecological migration is an important mean for Ningxia to get rid of poverty [2] . The ecological resettlement projects in Ningxia are policies initiated by the central government and implemented by regional or local institutions, aimed at mitigating the environmental and social issues related to environmental degradation by relocating some or all members of a vulnerable community to an area capable of supporting sustainable livelihoods. In fact, as early as 1984, the ecological migration has already begun in Ningxia with the support of the Chinese government and the World Bank, and by the end of 2010, this project had achieved the resettlement of around 70 million people [2] The implementation of the ecological migration project in Ningxia produced great ecological, economic and social benefits [3] . However, the ecological migration project is a comprehensive and complex systematic project, and implies sudden and important changes in the production conditions and life conditions of the migrants after the resettlement in their new areas [4] . This, coupled with the conservative thinking of the migrants, their low level of culture and their inability to adapt to the new environment, has seriously affected and restricted the ability to enhance their level of development. Therefore, the main purpose of this study is to evaluate the development ability of the migrants in Ningxia. Based on an in-depth interview and questionnaire survey, using fuzzy mathematical method, the findings of present study will serve as a useful reference to related government agencies and local management authorities to improve development abilities of immigrants.
Methodology
In this study quantitative method, i.e. questionnaire survey was used to collect responses during a wide-scale field research conducted between September 2015 and February 2016 in Ningxia. The structured questionnaires were distributed in five typical migrant communities who were resettled as part of the most recent phase of the ecological migration projects under the Twelfth Five Year Plan (2011-2015) of Ningxia. The respondents were selected randomly to avoid researcher's bias. A total of 260 questionnaires had been random distributed, and 224 questionnaires were returned, of which 201 were valid. On the basis of previous studies and questionnaire survey data on site, using the fuzzy mathematical method, which was suggested to be a suitable and rigorous approach for development ability evaluation [5] , the study established an indicator system and evaluated the development ability of ecological migrants in Ningxia.
Indicator System and Sources of Data

Indicator system
The development ability of ecological migrants is the comprehensive ability of ecological migrants, by fully using their own independent access to resources produced in accordance with their new environment, and on the basis of appropriate institutional arrangements and other external conditions, to continue to expand their freedom of choice, to liberalize their mentality, to improve their life and production, to increase their employment opportunities, the equality of educational resources, the comprehensiveness of their social security system, and other abilities to diversify and to achieve their political demands. This development ability contains two levels of meanings: individual and collective. At the individual level, the development ability of ecological migrants is mainly reflected in the self-development ability of migrants, it corresponds to the migrants' own physical strength, integrated intelligence and skills [6] . At the collective level, the development ability of ecological migrants is closely related to their natural environment, to their economic environment, to their legal environment and to the government's attitude [7] . So, the development ability of ecological migrants can be divided into three aspects: self-development capacity, self-development awareness and social public space. The total index of development ability of ecological migrants is defined by 33 specific indicators (Table 1) . Access of household to loans S10 Amount of money currently borrowed by the household S11
Resource utilization ability
Household per capita arable land S12 Average annual household utility bills expenses S13
Ability to obtain information Means of communication S14 Average annual household transportation expenses S15
Self-develop ment awareness of ecological migrants
Attitude towards life
Satisfaction towards the restoration of production and livelihood S16
Degree of adaptation to the current life S17 Mental attitude Psychosocial stress level S18 Satisfaction towards the construction of resettlement areas S19
Level of desire for self-development S20 Attitude towards labor skills training Participation rate of relevant age group in the pension insurance S33
Sources of data
This study mainly focussed on primary data that had been collected by questionnaire survey in five typical resettled villages of Ningxia. The targeted respondents were mainly to the head of the family, in order to gather quantitative data on the post and pre-migration economic and social situation. A total of 260 questionnaires had been random distributed, and 224 questionnaires (response rate of 86.1%) were returned, of which, 201 were usable. The usable data specifically comes from Tongyang community (39, 19.4%) in Xixia district, Jingling Village (53, 26.4%) in Haojiaqiao town, Yuanlong village (66, 32.8%) of Minning town, Wuhe village (3, 1.5%) of Minning town, Xianrong village (40, 19.9%) in Hongguang Town. Furthermore, Cronbach's alpha was used to check the reliability of the data [8] . In accordance with the outcome of the reliability from Cronbach's alpha, it can be seen that the scale in which the reliability is in from 0.682 to 0.832. Therefore, it is safe to say that the results have achieved an acceptable reliability. This was adequate and deemed to be sufficient for conducting further analysis for this study. The information of immigration samples as shown in Table 2 . 
Results and analysis
The upper and lower limits of the value of the index system for the continuous variables involved are described below:
Per capita housing area: according to Livelihood index of building a moderately prosperous society, issued in 2020 by the Ministry of Construction, the maximum per capita housing area is 40 square meters, the lower limit is six square meters; Per capita annual net income: according to the new national poverty standard of per capita net income of farmers of RMB2,300, the lower limit of the annual per capita net income is RMB2,300; using the statistical mean as the intermediate level, the maximum limit is RMB12,000; Per capita arable land: referring to the provisions of the FAO defining the "warning level" as 0.8 acre per capita, the lower per capita arable land area is 0.8 acre; the national per capita arable land area of 1.35 acres as the upper limit.
The fuzzy mathematical method results are shown in Table 3 . According to the equation below, the overall indicator value to calculate the development ability of ecological migrants is as follow:
The results according to fuzzy mathematical method show that the comprehensive development capacity value of ecological emigration in Ningxia is 0.4887, increased by 36.93% over five years, compare to the initial assumption value "0". For the first grade indexes, the values of three indicators respectively are 0.1910, 0.1383, 0.1594, and the self-development ability index is highest. According to the index weight, it fully shows that there was a great change for immigrants in accessing to loans (0.0488), water (0.0386), and medicals (0.0381) in nearly 5 years.
The value of self-development awareness index of ecological migrants is 0.1383, the lowest in three indexes. The results are consistent with the results of interview survey. During the in-depth interview, there are around 73% respondents without self-development awareness. Most of them respond that the most important and effective way of improving their life depends on the strong government support. It is obviously that the self-development awareness of immigrants is still very low at present. According to the index weight, in addition to the willingness to participate in skills training (0.0483) and the next generation of education (0.0384) have significant progress, the psychological pressure, immigration construction, as well as living state still keep in the original state, which is disadvantage to the sustainable development of the immigration in the long run.
The value of social public space index is 0.1594, is also very low. It revolved that the social participation of immigrants and the efficiency of management authorities had no obvious improvement in nearly five years. The intentions of participating democratic elections (0.0476) and pension insurance (0.0460) are relatively high, but the degree of harmonious relationship between villagers (0.0233) and family health insurance (0.0175).
Conclusions and Limitations
As the evaluation results show, the production and living environment of the migrants after resettlement have been effectively improved, their production and lifestyle have largely changed, their access to information and communication channels has been broadened, which has facilitated the work of the government and of the community for their pension insurance, medical insurance and other aspects. More importantly, it has changed their attitudes toward the future, which, to some extent, enhanced the development ability of ecological migrants. However, we must clearly recognize that resettlement has failed to significantly improve the poverty and backwardness of the production and living conditions of the migrant masses. Not only some of the old problems have not been resolved; resettlement even produced a number of new problems and shortcomings. This has severely restricted the ability to improve the development capacity of ecological migrants.
Although the research managed to evaluate the development ability of ecological migrants in different aspects, there are some limitations need to be addressed. The questionnaire survey was mainly distributed to the resettled villagers, and did not involve the relative government agencies and management authorities, which might led to the results a little unilateral. The future study should concentrate more efforts on conducting extensive empirical research to collect both qualitative and quantitative data among relative government agencies and management authorities to yield greater findings. Otherwise, this study just takes Ningxia (China) for example, so the conclusion based on it may not be suitable for other regions. Researches on a wider range of investigations are needed to have greater views of the issues faced in ecological migrants.
